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1.0 INTRODUCTION

This FACT SHEET fulfills the requirements found at 40 CFR § 124.8 by setting forth the principal facts and the
significant factual, legal, methodological and policy questions considered in preparing this Underground Injection
Control (UIC) Class V Permit.

UIC Permits specify the conditions and requirements for construction, operation, monitoring and reporting, and
plugging of injection wells to prevent the movement of fluids into underground sources of drinking water
(USDWs). Under Title 40 Code of Federal Regulations ( CFR) 144 subpart D, certain conditions apply to all UIC
Permits and may be incorporated either expressly or by reference. General Permit conditions, for which content
is mandatory and not subject to site-specific differences (40 CFR parts 144, 146 and 147), are not discussed in this
document. UIC regulations specific to injection wells in South Dakota are found at 40 CFR 147 subpart QQ.

which means that it authorizes more than one injection

This UIC Class V Permit is proposed as an

well. The EPA has evaluated the cumulative effects of the construction and operation of all Class V injection wells
authorized under this Area Permit according to 40 CFR § 144.33(c)(3) as discussed under the document entitled
Cumulative Effects Analysis of the Dewey-Burdock UIC Area Permits. Upon the Effective Date, this Area Permit will
authorize the construction of a new injection well project governed by the conditions specified herein. Under 40
CFR § 144.36, the Area Permit will be in effect for a period of s from the Permit Effective Date unless

terminated for reasonable cause under 40 CFR § 144.40.

The Area Permit requires Powertech to submit the information specified in the Class V Area Permit Part |l to the
EPA for review to obtain written authorization to inject from the EPA before any injection into wells covered by
the Area Permit may operate.

1.1 The Public Review Process
The EPA Region 8 UIC Program published a public notice on the EPA Region 8 UIC website:
https://www.epa.gov/uic/dewey-burdock-class-iii-and-class-v-injection-well-applications announcing the

proposal of two UIC Area Permits to Powertech (USA) inc. for injection activities related to uranium recovery and
an accompanying aquifer exemption. One is a UIC Class lll Area Permit for injection wells related to the In-Situ

Recovery (ISR) of uranium; the second is a
& i :

The proposed aquifer exemption is associated with the Class Il permit. The public
notice was published on March 6, 2017 and the public comment period will end on May 19, 2017. The public
notice states that the EPA is soliciting comments on the two UIC Area Permits and the aquifer exemption record
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of decision (ROD). Any interested person may submit written comments on these two draft permits or the aquifer
exemption ROD by emailing them to Valois Shea at shea.valois@epa.gov or mailing them to Valois Shea at the

address at the beginning of this Fact Sheet. To be included in the Administrative Record, written comments must
be received by midnight Mountain Time on May 19, 2017.

A notice of the issuance of the draft UIC permits was also published in the Lakota Country Times, the Edgemont
Herald Tribune, the Rapid City Journal, and the Custer County Chronicle. A notice was also posted on

http://www.indianz.com. All of these notices directed readers to the EPA Region 8 UIC Program website
which contains links to the Administrative Record for these proposed actions.

The EPA has scheduled the following public hearings:

Thursday, April 27, 2017 from 4:00 to 8:30 p.m. (with a break from 6:00 to 6:30 p.m.)
Niobrara Lodge

803 US Highway 20

Valentine, Nebraska 69201

Monday-Tuesday, May 8-9, 2017, from 1:00 to 8:00 p.m. (with a break from 5:00 to 6:00 p.m.)
The Best Western Ramkota Hotel

2111 N. LaCrosse Street

Rapid City, South Dakota 57701

Wednesday, May 10, 2017, from 1:00 to 8:00 p.m. (with a break from 5:00 to 6:00 p.m.)
The Mueller Center

801 S 6th Street

Hot Springs, South Dakota 57747

Thursday, May 11, 2017, from 1:00 to 8:00 p.m. (with a break from 5:00 to 6:00 p .m.)
St. James Catholic Church

310 3rd Avenue

Edgemont, South Dakota 57735

At the public hearings, any person may submit oral or written statements and data concerning the draft permits.
Reasonable limits may be set upon the time allowed for oral statements, and the submission of statements in
writing is required for the public record. As stated under 40 CFR § 124.13, “[a]ll persons, including applicants,
who believe any condition of a draft permit is inappropriate or that the [EPA's] tentative decision to...prepare a
draft permit is inappropriate, must raise all reasonably ascertainable issues and submit all reasonably available
arguments supporting their position by the close of the public comment period (including the public hearing)...
Any supporting materials which are submitted shall be included in full and may not be incorporated by reference,
unless they are already part of the [Draft Area Permit] Administrative Record...or consist of State or Federal
statutes and regulations, [are] EPA documents of general applicability, or [are] other generally availa ble reference
materials. Commenters shall make supporting materials notalready included in the [list above] available to {the]
EPA” by presenting a printed copy at a public hearing, emailing the information to Valois Shea, or providing a
website where the information may be viewed. The EPA will provide a written transcript of the hearing to the
public as part of the Administrative Record for the Final Area Permit decisions.
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At the close of the public comment period, the EPA will review all comments received during the public comment
period and during the public hearings and prepare a written statement addressing all the comments received
that are relevant to the UIC Class V Draft Area Permit. The EPA will issue a final permit decision and notify the
applicant and each person who has submitted written comments or requested notice of a final permit decision. A
final permit decision means a final decision to issue or deny the permit. The written statement addressing all
relevant comments received will be included in the notification of the final permit decision. The notice will also
include reference to the procedures for appealing a decision on a UIC permit under 40 CFR § 124.19.

If the EPA receives comments on the Draft Area Permit from the public during the public review process, the Final
Area Permit decision will not be effective until 30 days after the Final Permit issue date as required by 40 CFR §
125.15. The purpose of this 30-day period is to allow time for those who submitted comments or participated in a
public hearing to appeal the final permit decision as described under 40 CFR § 124.19 which is paraphrased
below.

Within 30 days after the UIC final permit decision has been issued, any person who filed comments on that draft
permit or participated in a public hearing may petition the Environmental Appeals Board to review any condition
of the permit decision. Any person who failed to file comments or failed to particigte in a public hearing on the
draft permit may petition for administrative review only to the extent of the changes from the draft to the final
permit decision. The 30-day period within which a person may request review under this section begins with the
service of notice of the EPA’s final permit decision unless a later date is specified in that notice. The petition shall
include a statement of the reasons supporting that review, including a demonstration that any issues being raised
were raised during the public comment period (including any public hearing) to the extent required by these
regulations and when appropriate, a showing that the condition in question is based on:

(1) Afinding of fact or conclusion of law which is clearly erroneous, or

(2) An exercise of discretion or an important policy consideration which the Environmental Appeals Board

should, in its discretion, review.

Within a reasonable time following the filing of the petition for review, the Environmental Appeals Board will
issue an order granting or denying the petition for review. To the extent review is denied, the conditions of the
final permit decision become final agency action.

1.2 Contact Information

For any additional information about the two Draft Area Permits, the aquifer exemption ROD or the public review
process, please contact Valois Shea at the phone number or email address shown at the beginning of this Fact
Sheet.

2.0. GENERAL INFORMATION AND DESC RIPTION OF FACILITY

Powertech (USA) Inc.
5575 DTC Parkway, Suite 140,
Greenwood Village, Colorado 80111

submitted an application for a UIC Program Class V Area Permit proposing to construct and operate up to eight
(8) deep injection wells within the Dewey-Burdock Project Boundary to be used for the disposal of treated
uranium ISR process wastewater into the Minnelusa and Deadwood Formations. At the time the Class V Area
Permit Application was submitted, Powertech anticipated that the two (2) Minnelusa and the two (2) Deadwood
injection wells proposed in the Class V Permit Application would provide adequate disposal capacity for the
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volume of uranium ISR process wastewater that is expected to be generated at the site. As further explained
below in Section 2.3, Powertech did not intend to request additional injection wells to be added under the Class V
Area Permit unless the first four (4) wells did not provide adequate disposal capacity. However, Powertech
withdrew the permitting request for the two Deadwood injections wells in a letter dated December 9, 2016.

This Class V Area Permit authorizes up to four (4) wells for injection into the Minnelusa Formation only.

Powertech originally proposed the construction of the two (2) Minnelusa Formation injection wells listed in Table
1, but may elect to construct up to two (2) additional injection wells allowed under this Class V Area Permit. If
Powertech decides that more than four (4) injection wells are needed to provide enough capacity to disposed of
the treated ISR waste fluids, a modification under this permit will be required per 40 CFR § 144.39 and 40CFR §
124.5. This process will involve issuing a draft permit modification subject to public comment on the

modifications only.

Table 1. Injection Wells Proposed under the Class V Area Permit

Well Permit Proposed Injection Anticipated Injection Zone Depth' Location within
Well Name .
Number Zone (feet below ground surface) Project Area
SD52173-08764 Burdock
SD52173-08765 Dewey

~ = approximately
1The approximate depths shown in this table are extrapolated from the type logs described in the ClassRermit Application. Actual
injection zone depths will be determined from driilhole logs during well construction.

The Class V Permit Application, including the required information and data necessary to issue a UIC permit in
accordance with 40 CFR parts 124, 144, 146 and 147, was reviewed by the EPA and determined to be complete.

This Class V Area Permit is issued for a time period of ten (10) years after the Permit Effective Date and will expire
after that time. The Class V Area Permit also may be terminated upon delegation of primary enforcement
responsibility for the Class V UIC Program to the State of South Dakota unless the State agency chooses to adopt
and enforce this Permit. If Powertech wishes to continue any activity regulated by this Permit after the expiration
date of this Class V Area Permit, Powertech must submit a complete application for anew Permit at least 180
days before the Class V Area Permit expires.

2.1 Injection Well Classification
The injection wells authorized under this permit are classified as Class V industrial wastewater injection wells. The
proposed injection zone for injection wells DW No. 1 and DW No. 3 is the Minnelusa Formation, which overlies
the Madison Formation, a USDW. Typically, Class | radioactive waste injection wells are used for process
wastewater disposal at uranium ISR sites because process wastewater at these types of facilities usually meets
the definition of “radioactive waste” under 40 CFR § 144.3. Class | radioactive waste disposal wells are required
to inject fluids below the lowermost formation containing an underground source of drinking water within one
qguarter mile of the well bore per40 CFR § 144.6(a)(3). Radioactive waste disposal above USDWs are classified as
Class IV wells and are banned per 40 CFR § 144.13. Because the proposed Minnelusa injection zone for DW No. 1
and DW No. 3 is located above a USDW, these wells do not fit the regulatory definition of a Class | injection well.
Therefore, inorder to be able to inject in the Minnelusa, above USDWS,V he qu ertei

According to 4F§ 144.5

S

(e)
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Class V injection wells are those not included in Class I, i1, i, IV or Vi. Therefore, DW No. 1 and DW No. 3 must be

classified as Class V injection wells.

.

Class V wells, the Class V Area Permit contains permit limits requiring injectate constituent concentrations to be

at or below radioactive waste standards set in 10 CFR Part 20, Appendix B, Table II, Column 2 and hazardous
waste standards set in 40 CFR § 261.24 Table 1.

The proposed injection zone for injection wells DW No. 2 and DW No. 4 is the Deadwood Formation, which is
expected to lie beneath all USDWs in the area. These two wells fit the regulatory definition of Class | wells found
at 40 CFR § 144.6(a). Even if Powertech treats the injectate for these two wells so that injectate constituent
concentrations would be at or below radioactive waste standards set in 10 CFR Part 20, Appendix B, Table i,
Column 2 and hazardous waste standards set in 40 CFR § 261.24 Table 1, these wells would still meet the
definition of Class | other industrial well found at 40 CFR § 144.6(a)(2). South Dakota regulation 74:55:02:02
prohibits Class I injection wells in the State. When the EPA informed Powertech that the DW No. 2 and DW No. 4
wells proposed for injection into Deadwood Formation are classified as Class | wells under UIC regulation 40 CFR
§ 144.6(a)(2), Powertech submitted a letter to the EPA withdrawing the request for authorization for construction
and operation of wells injecting into the Deadwood Formation. Because there is no longer an active application
for injection into the Deadwood Formation, there is no agency action related to injection into this formation.

2.2 Project Description

The proposed Dewey-Burdock uranium ISR site is located in the southern Black Hills region in South Dakota on
the South Dakota-Wyoming state line in southwest Custer and northwest Fall River Counties as shown in Figure 1.
The site is located approximately 13 miles northwest of Edgemont, SD and 46 miles west of the western border of
the Pine Ridge Reservation. The Class V Project Site is divided into two areas: the Dewey Area, comprising the
western portion of the Project Site and the Burdock Area, comprising the eastern portion of the Project Site, as
shown in Figure 2.

T

v

Powertech proposesu

wusing the ISR process. The sub-units of the Inyan Kara Group are
shown in the stratigraphic column in Figure 3, which shows the geologic formations present at the Dewey-
Burdock Project Site.
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The ISR process involves using Class 111? injection wells to introduce a lixiviant into subsurface uranium ore
deposits to leach the uranium from the ore deposit. Powertech proposes using a lixiviant consisting of
groundwater from the uranium-bearing aquifer, adding gaseous oxygen to mobilize uranium into solution and
gaseous carbon dioxide to hold the uranium in solution while it is transported to the production wells.

The uranium-bearing lixiviant will be pumped from the production wells to a processing plant, where the
dissolved uranium will be removed from solution using an ion-exchange resin. After uranium removal, the
groundwater will be re-fortified with oxygen and carbon dioxide, recirculated and reinjected back into the well
field via injection wells. Once the ion-exchange resin is loaded with uranium, the loaded resin will be stripped
using a saltwater solution. The resulting barren resin then will be used again to recover more uranium. The
uranium-bearing saltwater solution will be pumped through a precipitation process, where the uranium will be
precipitated as a yellow, solid uranium oxide (yellowcake or UsOs). The precipitated uranium oxide then will be
filtered, washed, dried and packaged in sealed containers for shipment to a processing site where it will be
further processed until it can be used in the uranium fuel cycle. After treatment to meet radioactive waste and
hazardous waste thresholds, the waste fluids from this process will be injected into the proposed Class V deep
disposal wells. Additional waste fluids will be generated by “bleed” from the ISR well fields that is generated as a
larger volume of lixiviant is pumped from a wellfield than in reinjected into the wellfield through the Class Il in
jection wells in order to maintain the inward hydraulic gradient as discussed in Section 9.2 of the Class il Area
Permit Fact Sheet.

After the uranium recovery process has been completed in a well field, the groundwater restoration process
begins for that well field. The contaminated groundwater is pumped from the well field and treated using
Reverse Osmosis (RO). The restoration process also produces “bleed” fluids. The restoration “bleed” and the
reject water from the RO treatment are part of the approved injectate for the proposed UIC deep disposal wells
as described under Section 7.8 of this document.

2.3 Well Locations

The Class V Area Permit authorizes the construction and operation of up to four (4) deep Class V disposal wells
injecting into the Minnelusa Formation within the Class V Area Permit Boundary described above. At this time,
Powertech has proposed the construction of only twoMinnelusa injection wells. The proposed locations for
these two wells are shown in Table 2 and Figures 4a and 4b. Powertech intends to construct the additional wells
only if additional disposal capacity is needed to dispose of the full volume of ISR waste fluids produced.

Table 2. Approximate Locations of Injection Wells Proposed under the Class V Area Permit

o T-
W;g:;;n:'t Well Name Latitude Longitude Section/Township/Range County
SD52173-08764 DW No. 1 43.469772181 -103.971938654 NENWSW Sec 2 T7SR1E Fall River
SD52173-08766 DW No. 3 43.4971737527 -104.031570321 SENWSW Sec 29 T6S R1E Custer

2Class 1l uranium ISR injection wells are used for the injection of a mineral recovery solution called lixiviant. For informaion
about the Class 1ll wells and Class Il Area Permit, refer to the Fact Sheet for the UIC Class lll injection well draft area permit
S$D31231-00000.
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Figure 4a. Approximate Location of the Deep Class V Disposal Well in the Burdock Area
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3.0 HYDROGEOLOGIC SETTING
3.1 Geologic Setting
The geologic formations present at the Dewey-Burdock site are listed in Table 3.

Table 3. Geologic Setting

Burdock Area | Dewey Area
Formation Name Top® Base Top Base Lithology
(feet) | (feet) | (feet) | (feet)
Graneros Group 0 190 0 525
Belle Fourche Shale Gray shale with scattered limestone
concretions and basal clay bentonite.
Mowry Shale Light-gray shale with thin layers of bentonite
Skull Creek Shale Dark-gray shale

ISk target

181 target

Variegated shales

Minnelusa Formation

Englewood Formation 3060 3095 3395 3430 Pink to buff limestone. Shale locally at base.

Deadwood Formation 3095 3195 3430 3530 Sandstone with beds of shale and limestone ;
basal conglomerate

Granite wash Granitic pebbles formed by weathering of

Precambrian basement locally present between
the Deadwood Formation and the Precambrian
basement

Precambrian basement 3195 3530 Undifferentiated metamorphic and igneous
rocks

3 Formation tops are based extrapolations from exploratory drillhole logs and oil and gas well logs discussed in the Class V Permit

Application.
4 Greene, 1993. Hydraulic properties of the Madison aguifer system in the western Rapid City area, South Dakota.
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3.2 Proposed Injection Zone
An injection zone is a geological formation, group of formations, or part of a formation that receives fluids
through an injection well. The proposed injection zone is a portion of the Minnelusa Formation listed in Table 4.

Table 4. Proposed Injection Zone

Depth Depth TDS
Formation Name Top Base (mg/L)
(feet) (feet)
Minnelusa
Porosity Zone 2,450
(Burdock)
Minnelusa
Porosity Zone )— 2,785
(Dewey)

The Minnelusa injection zone includes the “porosity zone” occurring in the Upper Minnelusa Formation where
the sandstones are more permeable due to lack of mineral precipitation between the sand grains filling up pore
space. Based on analysis of logs from the oil and gas test wells within the Dewey-Burdock AOR, the porosity zone

appears to occur as deep as the The Lower Minnelusa Formation sandstones are less permeable

due to greater prevalence of cement filling the pore spaces between sand grains. The Lower Minnelusa

Formation also contains more dolomite and shale beds. Information on the porosity of the Minnelusa Formation
is available from numerous oil and gas exploration wells near the Dewey-Burdock Project Area. The lithologic
description of the Minnelusa Formation included in Appendix A of this Fact Sheet is from the Earl Darrow #1 (API#
40 047 05095) exploratory oil and gas well. The porosity of the sandstones is noted in this log. The Class V Permit
Application indicates that Powertech expects the base of the Minnelusa porosity injection zone to be located at a
depth of approximately 2,205 feet below ground surface in the Burdock Area and approximately 2,540 feet below
ground surface in the Dewey Area. The lithologic logs from the indicates that there is fair porosity in a
The Class V Area

Permit allows Powertech to drill deeper in order to evaluate deeper sandstone units within the Minnelusa

sandstone as deep as 2,450 feet below ground surface, which appears to be in the 3

Formation to determine if there are any sandstone units with adequate porosity and permeability to include as
part of the injection zone.

The Minnelusa injection zone is not expected to be a USDW. The definition of a USDW is found at 40 CFR § 144.3:
Underground source of drinking water (USDW) means an aquifer or its portion:
(a)}(1) Which supplies any public water system; or
(2) Which contains a sufficient quantity of ground water to supply a public water system; and
(i} Currently supplies drinking water for human consumption; or
(ii) Contains fewer than 10,000 mg/L total dissolved solids (TDS); and
(b) Which is not an exempted aquifer.

Fluid samples have been collected from the Minnelusa Formation in a number of locations near the Dewey-
Burdock Project Area. Table D-2 in the Class V Permit Application shows the TDS analytical results. The fluid
samples collected nearest the Dewey-Burdock site were from the Sun #1 Lance Nelson (API# 40 047 05089) oil
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and gas test well. The

Minnelusa aquifer samples from the Sun #1 Lance

Nelson show TDS values ranging from 16,652 to 21,391 mg/L. Based on this information and the fact that the
Minnelusa porosity zone contains the soluble mineral anhydrite, the Minnelusa aquifer is not expected to be a
USDW. To verify the TDS values in the Minnelusa injection zone, formation fluid samples will be collected during
the drilling of the injection wells.

Part Il, Sections D.2.b and D.2.c and Part V, Sections D.1.b and D.1.c of the Class V Area Permit contain the
requirements for aquifer fluid sample collection procedures to ensure that fluid samples collected from each
aquifer, including the injection zone, are representative of the aquifer fluids. Powertech must cdllect fluid
samples from the Minnelusa Formation during the drilling of Class V injection wells DW No. 1 and DW No. 3. The
Area Permit requires that a minimum of five (5) samples must be collected from the injection zone at each well
site and analyzed for TDS to verify that the Minnelusa aquifer fluids are above 10,000 mg/L TDS and confirm that
the Minnelusa aquifer is not a USDW.

3.3 Confining Zones

A confining zone is a geological formation, part of a formation, or a group of formations that limits fluid
movement above and below the injection zone. The confining zones for the Minnelusa injection zone are listed in
Table 5. The EPA has evaluated the information included in the Class V Permit Applicationrelated to the confining
zones, has reviewed references on the hydrogeology of the Black Hills area and has evaluated the overlying and
underlying confining zones logged in oil and gas test wells around the Dewey-Burdock Project Area. Based on
available information sources, the EPA has determined that there is ample evidence that the confining zones at
the Dewey-Burdock Project Site are competentand will contain the injectate within the proposed injection zone.
This information is summarized below. The Class V Area Permit contains Iogglng reqmrements to verify the

presence and thickness of the upper and lower conflnlng zones.

3.3.1 The Upper Confining Zone for Minnelusa Injection Zone

- o the Mlnnelusa (Green, 19935) The thickness va!ues for the Opeche Sha!e conflnlng
zone are based on logs from drillholes located at and near the Dewey-Burdock site. There are 11 oil and gas test
wells located in or near the Dewey-Burdock Project Site that intersect the Opeche Shale. Nine of these test wells
provide information about the thickness of the Opeche Shale. Based on information from these nine wells, the
Opeche Shale ranges in thickness from 70 to 113 feet. The Area Permit requires Powertech to collect information
during the drilling of the Class V injection wells to document and confirm the presence of the overlying confining

> Greene, 1993.
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zone. The EPA will evaluate logs from DW No. 1 and DW No. 3 deep Class V injection wells to verify the thickness
of the Opeche Shale at the location of the injection wells.

3.3.2 The Lower Confmmg Zone for anelusa Injectlon Zone

s

: 3 ne for the Minnelusa injection zonehydraulically
separating it from the underlying Madison Formation. Infermation about the thickness of the Lower Minnelusa
Formation at the Dewey-Burdock Project Site is available from the detailed lithologic description of the
Minnelusa Formation in the log of the Sun #1 Lance Nelson oil and gas test well that was drilled into the Madison
Formation. This oil and gas test well is located about 2,400 feet to the southwest of DW No. 1 in the Burdock
area. At this location, the Lower Minnelusa confining zone is 558 feet thick if the injection zone does not go
deeper than the 2" Leo sand. The Class V Area Permit allows Powertech to drill deeper into the Minnelusa
Formation to investigate the permeability in the 3™ Leo sand. The Class V Area Permit allows Powertech to
extend the injection zone downward if Powertech finds that the 3™ Leo sand is permeable. The 3™ Leo sand may
be up to 250 deeper than the 2" Leo sand. Even if the Minnelusa injection zone is extended downward the
additional 250 feet, the Lower Minnelusa confining zone is still about 308 feet thick in this area based on the log
of the Sun #1 Lance Nelson oil and gas test well.

To obtain information on the lower confining zone, the Area Permit requires Powertech to provide information
from the drilling and logging of the Madison water supply wells, if they are approved by the South Dakota Water
Rights Program.

of Natural Resources and Enwronment (DENR) Water Rights Programdoes not approve the Madison water supply
wells, then the Part II, Section E.1.d of the Class V Area Permit requires Powertech to drill an additional 50 feet
into the top of the Lower Minnelusa confining zone and conduct a formation integrity test to ensure the Lower
Minnelusa confining zone is able to provide confinement under the MAIP the injection pressure. The EPA has
reviewed the well logs for the oil and gas test wells located within the Class V permit Area of Review. Although
the Sun #1 Lance Nelson oil and gas test well is the only well that was drilled completely through the Minnelusa
Formation into the Madison Formation, the eight other oil and gas test wells do penetratesome distance into the
Lower Minnelusa Formation and provide evidence of the presence and thickness of the Lower Minnelusa
confining zone at the Dewey-Burdock Project Site.

Information on the depth each well was drilled and how far into the Minnelusa

Formation each well extends is included in Table 10 of the Class Ill Fact Sheet.

Table 5. Confining Zones

] Depth Depth
Area Formation Name Top Base
(feet) (feet)

Thickness
(feet)

Minnelusa
Porosity Zone
(Burdock)
Minnelusa
Porosity Zone
(Dewey)

Permit SD52173-00000 17 Dewey-Burdock Class V Draft Area
Permit Fact Sheet

ED_005364K_00010573-00017



3.3.3 Additional Hydrologic Evaluatlon of the Lower Minnelusa Confining Zone
Naus et a! 200165, state ' ;

” These locations occur
north of the Dewey-Burdock Project Site, but not within the Project Site. Figure 11 in Naus et al., 2001, shows the
location of a dissolution front, which is also mentioned in Class Ill Permit Application Appendix E which discusses
the location of §

occurring in the Minnelusa and overlying stratigraphic units 8 to 25 miles north and
east of the Dewey-Burdock project boundary. At this dissolution front, the higher elevation potentiometric
surface of the Madison aquifer is penetrating into the Minnelusa Formation and dissolving anhydrite beds. North
of the dissolution front, the anhydrite beds have been removed and the Minnelusa Formation is much thinner.
The Minnelusa aquifer fluids are lower in sulfate because the anhydrite is no long present. At the dissolution
front, sulfate concentrations increase in the Minnelusa aquifer fluids because anhydrite is being actively dissolved
by up-welling Madison aquifer fluids. South of the dissolution front, where anhydrite beds are still present in the
Minnelusa formation, the sulfate concentration is even higher because the aquifer fluids are in chemical
equilibrium with the anhydrite in the aquifer formation.

Naus et al., 2001, discuss three ways to further verify the competence of the Lower Minnelusa confining zone at
the Dewey-Burdock Project Site based on these observations:

f , s measured in the Minnelusa and Madison aquifer fluids
can |nd|cate whether or not there is hydraulic connection between the two aquifers. Figure 5 shows the
major ions that will be used to characterize the Minnelusa and Madison aquifersFigure 35 in Naus et al,,
2001, shows plots of the major ion concentrat ions from samples collected from wells pair completed in
the Minnelusa and Madison aquifers, respectively. The relative ion concentrations in each aquifer show
sufficient difference in chemical signatures to indicate hydraulic separation between the Minnelusa and
Madison aquifers at the Dewey-Burdock Project Site. Figure 6 shows the portion of Figure 35 that
includes the Dewey-Burdock Project Site. To further confirm that the Lower Minnelusa confining zone
provides hydraulic separation between the Minnelusa and Madison aquifers, the Area Permit requires
Powertech to collect fluid samples from the Minnelusa aquifer during the drilling of DW No. 1 and DW
No. 3 and analyze the samples for the major ions shown in Figures 5 and 6. The Area Permit also requires
Powertech to collect fluid samples from both the Minnelusa aquifer and the Madison aquifer during the
drilling of the Madison water supply wells, if they are approved by the South Dakota Water Rights
Program. The locations of the Madisa water supply wells are shown in Figures 4a and 4b.

2} Based on Naus et al., 2001, sulfate concentrations in the Minnelusa aquifer may also be used as an
indicator of hydraulic connectivity between the Madlson and Minnelusa aquifers. Under conditions of no
hydraulic connectivity, the | ' A il

aquifer because of the presence of anhydrlte beds. Anhydrlte is a mineral composed of calcium and
sulfate. The Madison aquifer has low sulfate in comparison to the Minnelusa aquifer. The Madison
aquifer has a much higher potentiometric surface than the Minnelusa aquifer. Where there is hydraulic
connectivity between the two aquifers, the Madison aquifer fluids flow upwards into the Minnelusa
aquifer, dilute the sulfate concentration in the Minnelusa aquifer fluids and, over geologic time, dissolve
the anhydrite beds in the Minnelusa. In the Minnelusa aquifer, according to Naus et al., 2001, “Sulfate

5Naus et al., 2001. Geochemistry of the Madison and Minnelusa Aguifers in the Black Hills Area, South Dakota
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concentrations less than 250 mg/L delineate a zone in which anhydrite probably has been largely
removed by dissolution. The zone in which sulfate concentrations are between 250 and 1,000 mg/L
marks the position of the ‘anhydrite dissolution front,” an area of active removal of anhydrite by
dissolution. Downgradient from the anhydrite dissolution front, sulfate concentrations are greater than
1,000 mg/L, which corresponds to a zone in which thick anhydrite beds remain in the Minnelusa
Formation.” Figure 6 shows that the Minnelusa aquifer in the Dewey-Burdock Project Site is expected to
have sulfate concentrations greater than 1,000 mg/L. Analytical results from the Minnelusa aquifer
samples required by the Area Permit will document the Minnelusa aquifer sulfate concentration at the
Dewey-Burdock Project Site.

3) Observing the
provides another indication of hydraulic separation between the two aquifers.

aquifers

Naus et al., 2001, present graphs showing the potentiometric surface elevations of the Minnelusa and
Madison aquifers at the two locations shown in Figure 6 for well pairs 215 and 216 (Hell Canyon) and well
pairs 242 and 243 (Minnekahta Junction). These graphs are shown in Figure 7. The graphs show that at
both locations the potentiometric surface for the Madison Formation is at a higher elevation than the
potentiometric surface of the Minnelusa Formation, which indicates there is hydraulic separation
between the two aquifers in those two areas. The Area Permit requires Powertech to measure the
potentiometric surface of the Minnelusa injection zone and the Madison Formation during the drilling of
the Madison Formation water supply wells, if they are approved by the South Dakota Water Rights
Program.

STIFF DIAGRAM--
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Figure 5. Major lons that Can Be Used to Characterize the Aquifer Fluids in the Minnelusa and Madison Aquifers
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Figure 7. Water Level Measurements in Well Pairs Completed in the Madison and Minnelusa Aquifers
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3.4 Underground Sources of Drinking Water (USDWs)
As stated earlier, under 40 CFR § 144.3 Underground source of drinking water (USDW) means an aquifer or its
portion:
(a)}(1) Which supplies any public water system; or
(2) Which contains a sufficient quantity of ground water to supply a public water system; and
(i} Currently supplies drinking water for human consumption; or
(i) Contains fewer than 10,000 mg/| total dissolved solids; and
(b} Which is not an exempted aquifer.
The known USDWs at the Dewey-Burdock Project Site are identified in Table 6.

Burdock Area Dewey Area l
Formation Name Top Base Top Base Lithology
(feet) (feet) (feet) | (feet)

DS
(mg/L)

"Greene, 1993.

The Minnekahta Limestone is identified as an aquifer in the Black Hills area in Powertech’s Class V and Class 1l
Permit Applications, Naus et al., 2001, and the U.S. Geological Survey Hydrologic Investigsations Atlas HA-744-B,

The Minnekahta Limestone serves as an aquifer only locally where it occurs at or near the ground surface. The
fine-grained nature of limestone results in low porosity and very low permeability, which causes it to be a
confining unit rather than an aquifer. When limestone occurs at or near the ground surface,

The Madison Limestone was exposed at the surface for
approximately 50 million years. Complex and interconnected solution features developed in the Madison
Limestone during tropical conditions when it was exposed at or near land surface® before the Minnelusa
Formation was deposited on top of it. It is these solution features that create the permeability within the
Madison Formation that cause it to be an aquifer. Unlike the Madison Limestone, the Minnekahta Limestone was
not exposed at the surface before the Spearfish Formation was deposited on top of it. Where the Minnekahta
Limestone now occurs at or near the ground surfaceand solution features have begun to develop, increasing
permeability and enabling it to provide water in these limited areas. Where the Minnekahta is described in the oil
and gas test well logs, no porosity is mentioned.

8 Busby et al., 1995. Geochemistry of water in aguifers and confining units of the NorthernGreat Plains in parts of Montana
North Dakota, South Dakota, and Wyvoming,
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In the Class V Project Area, where the Minnekahta Limestone occurs at a depth of 1,400 to 1,800 feet below
ground surface, its fine-grained lithology causes it to be a confining unit rather than an aquifer. At the Dewey-
Burdock Project Site the Minnekahta Limestone is more similar to the Englewood Formation, which is also a
limestone that serves as part of the lower confining zone for the Madison aquifer. If the Minnekahta were a
USDW capable of supplying groundwater to a public water system, the City of Edgemont would likely have
tapped it for their public water supply instead of drilling approximately 1,300 feet deeper to the Madison
Formation.

To verify the lack of water-bearing capacity of the Minnekahta Formation at the Dewey-Burdock Project Site,

the potentiometric surface of the Minnekahta aquifer fluid is above the top elevation of the formation, then the

Area Permit requires Powertech to attempt to collect aquifer fluid samples to analyze for TDS. Before fluid
samples can be collected from an aquifer, the Area Permit requires water to be pumped from the aquifer until
field parameter measurements stabilize in order to be sure the fluid sample collected is representative of the

aquifer fluids.

The Unkpapa and Sundance Formations are identified as separate USDWSs in Table 6. However, apparently there
is no continuous confining unit separating them at the Dewey-Burdock Project Site, so they are hydraulically
connected. For this reason, they are referred to as the “Unkpapa/Sundance USDW” throughout the rest of this
document.

4.0 AREA OF REVIEW EVALUATION AND CORRECTIVE ACTION PLAN

4.1 Area of Review Definition and Purpose

Area of review (AOR) means the area surrounding an injection well described according to the criteria set forth in
40 CFR § 146.06 or in the case of an area permit, the Project Area plus a circumscribing area the width of which is
either 1/4 of a mile or a number calculated according to the criteria set forth in § 146.6.

As part of the review for this Area Permit, UIC regulations require Powertech to perform an AOR determination,
which involves an investigation of the AOR for any features that would compromise the confining zones that are
necessary to contain the injected fluids within the authorized injection interval.

4.2 Faults

Review of geologic studies of the Dewey-Burdock area did not indicate the presence of any faults within the
Dewey-Burdock Project Area (the Dewey Geologic Quadrangle® and the Burdock Geologic Quadrangle®®). Two
major fault zones occur to the rorthwest and the southeast of the Project Area.

% Geology of the Burdock Quadrangle Fall River and Custer Counties, South Dakota.
0 Geology of the Dewey Quadrangle WyomingSouth Dakota.
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The Dewey structural zone consists of steeply dipping to vertical faults that are uplifted on the north side relative
to the south side of the zone a total of 500 feet. The fault zone is visible for 13 miles extending northeastward
across the Dewey and Jewel Cave SW quadrangles.

The Long Mountain structural zone is located approximately 7 miles south of the Project Area. This fault zone
consists of small northeast-trending normal faults observed in outcrops of the Inyan Kara Group and Sundance
Formation within a zone measuring several miles across. Along the north edge of the Long Mountain structural
zone the strata are dropped down on the south side of the faults. The displacement across the faults measures
up to 40 feet, with folding of the strata adjacent to the faults adding up to 60 feet of additional structural relief.

Faults are shown on the Dewey and Burdock geologic quadrangles and described in the corresponding reports.
The faults in the Dewey Quadrangle occur northwest of the Dewey Fault in the Dewey Terrace area
approximately 1.5 miles northwest of the Project Area. A subsurface fault was identified by seismic methods
about 5.5 mile north of the Project Area boundary. This fault zone is about 1.5 miles long and 400 feet wide.

Three faults are shown in the northeast corner the Burdock Geologic Quadrangle. The report states that these
faults have a displacement of less than 10 feet. These faults are 2.5 miles and greater from the eastern edge of
the Project Boundary.

4.3 Plugged Oil and Gas Test Wells
There are three oil and gas test wells present within the Dewey-Burdock Project Site. Information about these

three wells is presented in Table 7. Plugging information is available for all three wells.

Table 7. Oil and Gas Test Wells Located within the Dewey-Burdock Project Boundary.

. Total Depth Formation at | Plugging Info
Well Name API No. Location .
(feet bgs) Total Depth | Available?
Well log Well name:
SESE Sec 2
Dolezal 1 Darrow .
. 4004705095 T7SR1E 2450 Minnelusa Yes
Well name in Class V
Permit App: Earl Darrow #1
SWSE Sec 11 Minnelusa
ARC 34-11 Peterson 4004720071 2250 Yes
T7S R1E
2284
NENW Sec 14 .
PRC 21-14 Peterson 4004720065 175 R1E plugged back total | Fall River!! Yes
depth to 850 feet

1 The Minnelusa Formation was the original target zone for the well. Records show the Well was plugged near base of Sundance

Formation to use as a stock water ing well. Recent field measurement determined current well depth to be 175 feet, which is in the Fall
River Formation.

4.4 AOR Evaluation

Powertech used three types of calculations to evaluate the imp